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The ASTRAC IT iterative-differentisl-analgser system was completed 
in the Pa11 of 1965 and is now opsr8tiag on several research problems, The 
Sp8teP comprises a fast  patchbay-mounted 4Q.amplifier analog computer, 
digital  tipwr/control unit, digital noise generator, and hard-wired d ig i ta l  
four-purameter optimiser and statist ics cmputer, Conversion equipment, 
including an l l - b i t  a d  a & b i t  b i p o h r  analog-to-digital comrerter and 
four & b i t  digiUbt@-&XUlOg coavrrtsr/~ultiplier8 are el80 cooapleta$ so 
that tho whim is ready to connect t o  a geueral-purpose digital  dat8 
plcocereor, If such a u8cW sbau3.d become #8i18b18. 

While many of A8TILIc Il*s -el analog and hybrId/analo&digital 
c-fo h8ve been described io o w  earlier publicatiim8, a coaphts 
systoa descriptloa ud perfarmanae evalwtiun w i l l  be published io Pall, 
1966, u R. R. Beboo PboD. ttW8i80 
malntmuucm I I ~ I R U ~ ~  for the machine are beilrg prepared, 

To addition, complete operator and 

2. collpu tar Avulications 

luIuIz If l e  already belag used by Wadwte student8 for term- 
p~spn --- &a - aamsu on hybrid ~~l)pt.fiam and ramlam pmcurru. 

f q u 1 . m  ke8pOP.U bp 
...earnlatLaa 

Mffarmnca Eqtmtions 
Sqalrparmter Opttmizatioa Experiments 

=e putpooe of these ~tudiee vas, srifnly, to explore the pos8ibilitiee 
of the new colputar ami to  tes t  its accuracy, The results of these a d  other 
tum-paper rttadte. uill be lncludad in the ASTBAI: I1 perfonaance evaluation 
in -0  &keau fhe8i8. 

A fast  tiawscala control-system d e l  is iteratively optlmised 
thr- uolution of the two-pointboudsry-value problem iuvolving state 
eqwttosls, adjoint mquatioan and maximitatloa of the hniltoniaa function, 
The ASTlM XI aptbriser relacte initgal values t o  umtch the required far- 
end boundary condlttoas. M a l  ini t ia l  conditions are updated by reference 
to the stata variable8 of a control-system model simulated in  real t i m e ,  
ami the contsol var¶.ablao fc#: the real- the d e l  are obtained fropp the 
opt i r iud  farr d e l .  Bk. kybach has alreedy succeeded in optimising a 
bang-bang control 8ysLem 8t %J ateratioas per second and is currentiy 
proceeding to higher-order eyeteas, includiadJ a s-le space-vehicle 
traasfer-orbit probleme 
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nta b y  features of th. nm projoct are a rdi-1 coot reduction 
effected thraugb new packaging technique6 and the use of integrated 
circuits. 

The folrotOlag developPPeat work is j u s t  
startiag: 

The cost reduction lu of t b  order of three-tcrone when colp 
the ASTlW system, 

00 -1- t of Lm-cost ahtelded Patcbbaya and Packaging System 

1. A new scheme, employing hoers-de metal patchboards with very 
iprxp.nrive d i r l l y l  phthrllace patchbays (orighully intoded 
for digtt.1 caqukrr8) aad uai* row8 md colunma of unused 
patchbay epr%qp a8 grounded shield tatlPinrrtioPs, employs a 
$325 MmcPanol 1600.point patch-bay receiver. This price s h l d  
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be capered to che $1800-coet of the ~hctrorric Ibrociates, Inc., 
patchbry u r d  fa ASTlUC II end to the 83HH)-coet of comparable 
AMP, Inc., rhieldd patchbay s y s t e m  available In the open merkat. 

LOCUS'? digital  ciratit8 Vi11 corukt  ent i re ly  of smwlithic 
ink curmat-rode logic (Wtorola IJ&cL or rimtar or 
Taus Iastrument integrated circuits). The we of currant-aode 
logic w i t h  O,&V logic lwels ohuuld do away wlth  the dlgltal- 

m f  Intaurated circuits nermlta the entare d h l t r l  tonic to 

p8tcbbaYo wirbout mY lnterumie w i r i n g  what.oevef. 

UOlm PrObl- eStCcnr9t.d b I f ;  8t th. Ury t h ,  fhs 
br IpQMt.6 on cud# ~ l u n n i n p  directly into lnmm 8n8ilm dlnit.1, 

3. Developaent of a fast. feedforwad omrationat amplifier, possibly 
esploying xmolfthic i n t w a t d  circuits in  i t a  intermediate a d  
lowfrequency 8eCtiOnSo &me new circuit  ideas are ezcpected to  
reduce cost amd ippnnr. perfonlrnce; the use of PET input e ~ g e s  
to rephce chopper 8t.bilf+rti011 w i l l  8180 be Investigated 
(M.8. thesis) 

The entire LOWST project w i l l  be the oubject of mother W.D. 
the.%. CB. Conmat). nba UCUm p8tcbb.y syrrtem, design of the digital  
control circuits, and experiSwrt.1 qwati t ier  of aaplifiercr, mode-control 
rroitch.., 8d diaAt.1 8tt.lpWbrs w i l l  be m l e t d  In  the P811 of 1966. 
Mditional M U  w i i i  be requited to prowide a sufficient ar~lber of 
aqltfiers, uwftchee, d att.rutom for actorrl computatiop, but the 
LOCUSZ project i s  u i n l y  iutended to prove aut hardware id-. 

The writer wae invited to be a p e n e l d e r  a t  the 1966 Spring 
Joint Copguter Conference i n  Boaton, Mamacbet t r ;  we were also invited 
l a  8dvanca to pre8ent resulte of our ASTRAC 11 etudy on Partial  Differential 
Equations a t  rha 1966 Fall  Joint Computer Conference in San Franciscoe b k  
a100 presented lecturer on the AsnaAc 11 project to the b s o n  lLsBB section 
and to the etaff of the f tuw IledLcal Conger ln Ilowtorr. 

At the 1965 Fall Joint -ter Conference 8. Whigacrplos p8per on 
the 
by SiPulatlon brurcils, Inca (an &IPS rociety) for outstanding rtudent 

Simala t Ion, 

I1 qwtter-aquare u l t i p l i e r  won a $50 p t i ra  and plaque prerented 

pq8?80 I l r o  Wh-OO paper W U  publf8hcrd f U  tbe hmt, 1965 & 8 8 U e  Of 



During the report period, 9/15/65 to S/lS/66, the follwiag aew 
v r t r  w ~ n  completed: 

2, Kora, a. A,, mb R. UUgham: 0.Cillolcope Display of Multiple 
Digital Slgnalr c&L #are b o  116) 

3. lb+a, 0. A.: Ramarb at the 10th Ihnivmrsary ab the Itrteraatioaal 
&log-capata A88oci.tiah @cL Llrso k. 117) 

The follcndng project repork issued urliu ware published: 


